BLOCKING COMPOSITIONS FOR IMMUNOASSAYS 


Inventors: Jan W. Pawlak, Victor A. Manneh, John E. Bartz, 
Catherine Pawlak, Patrick M. Sexton, Charles P. Zahl, Jr., and Tilden L. Capen-Frederick 

FIELD OF THE INVENTION 

Compositions and processes for qualitative or quantitative one-step, two-site, tag/artti-tag 
or competitive non-bibulous lateral flow (immunochromatographic) assays for analytes m body 
fluids including chemically modified proteins as blocking and/or dispersing agents m 
conjunction with additives eliminating non-specific interference with the detection agents and/or 
binding partner caused by endogenous polypeptide constituents. 

Composition of the chemically modified proteins can be albumins. 

Composition of the chemically modified albumins can have altered charge and/or 
molecular weight. 

Process for composition of the chemically modified proteins can be prepared by 
modification of the nucleophilic groups. The chemical modification of nucleophilic groups m 
albmins can be introduced by anhydrides, alkyi acetimidates, methylating a.d/or cross-hnkmg 
agents. 

The additives eliminating non-specific interference can be chemically modified albumms, 
heterophilic blockers and chaotropic agents. 

RACKGROUNP OF THE INVENTION 

Compositions and processes designed for one-step lateral flow 

(im munochrom^^ 

WO 88^08534, PCT WO 94/23300) do not provide for specific and sensitive immunoasays usmg 
whole blood/serum specimens in particular. 
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or competitive non-b,bulous lateral flo dispersing agents m 

fluid sinc,»din g—llv «— — 

■th additives eliminating non-specitic inie 

agents. Tlc interference can be ehemically modified alburmns, 

Th ead d i.iveseliminatingnon- S pee-ficmterfere 

heterophtlic blockers and obaotropie agents. 


^umDar.BluelatexparficlesCMP.Pm 

buff cr(pH6.0,,5.5m»ofdeiom Z edH i O^ , per ml de io„ized H ; 0 =md 0.2 ml of 

5mgof l-e.hy»-3-(3-— ^^^o.xHeresnltantrnixtnreissonicatedontce 
^O^ierceChemicalCompan^mdetomzed^ . ^ activated MPs are 

.Ooyresnspensionandcenmfagatton yd« W ^u,,,.,,^ 
30 BiosPacrfic/FortronBioSciencelncEmeryv 
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MO) in the same buffer are added with mixing, followed by an addition of 5 mlof 0.1 M borate 
Jer<pH 8,, The mixture is allowed* incubate a,RT f or2hr and then centnfugedas 

tended, incubated at RT for 30 min, and the suspension is censed as descnbed above. 

Ascribed above and suspended inO,MEPPS buffer (pH 8.0) con.aimn g 0, /„( W /v,oFSG, 
0 5% (w/v)ofHammar,e»oasein(Product#440203H;BDH Laboratory 

of NaN 3 . r ^,r , ir _ 

To prepare the capture zone membrane, nitrocellulose having a pore size of >5 urn 
(Products; Schleicher and Schuell, Keene, NH) is affixed to an XY-plotter table. A 

astalendofmeni—osem— ^ 

, 54 . M etri k Mn,)at0.85-2.0mg/m, The solution is dispensed with an XVEK Dispense 
Iibraneb.oc.dng solufon comprises „fO,-0.35%(w/v) of poly(vm y l alcohol) (PVA, 80 /o 
ro.%w^f F SG.T h emem b raneisremovedandb,tte d forSminute,Thememb r ,e,s 

capture membranes remain at less than 5.0 % RH until assembly. 

SerumsamplesweredrawnatMetrika.Inc. from the twenty-four apparent* healthy 
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found to be negative for Troponin I. 

affixed oentraUy on an adhesive opa,ue strip. The opa q uebac k i„g,sa23X100 ml nsmpof 
TlloiRlOlX^Sarto^^^^ 

!, which corresponds to increasing analyte concentrate. 

As shown in Table 1, e.even out of twenty-four serum specrmens (46 %) obtatned from 
Troponin I-nega,,ve donors gave faise positive results in the latera, flow 
(immunochromatographic) assay. 
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Example 2 


u on NH + by a -ve charge on the free -COO" of the 
Xno^to.placethe.vecha.geo '^^J^^,^^ 

maleyl group, maleic anhydnde was reacte 

M carbonate buffer (pH 
300^33^— d — > ^ hChemicalCompany , 

Sigma Mdrich Chemrcal Company) was ^ ^ (rf N _ 

ethy^eimide). After for 2 hours, 45.3 ^ofem—Mcat* U, 
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♦ ♦ dt for 10 min The resultant reaction mixture was 

neutralorrm.dlyaKalin pH(7^AA ^^^02* 
re „den»g.he m elecmoallyneutra 1 .Thus 2.1 of 

^ «• « and 825 7 ul of acetic anhydride (cat. ff a oh o & 
donate buffer (pH 8.7) and 825. u of ethanolam ,„e was added and 

concentration of 10 mg/ml. , nH7Q ron vertine +ve 

3 . „ ou0t0 a-vecharge;succiny 1 half-amidederivativesaremo re s.ab 1 e fll an 

r, charge on amino group to a vecnarg, , at rt in 5 ml of 0 2 M carbonate 

« <i; m n,Tlv 150 ms of BSA was dissolved at RT in 5 mi oiu.x 

,p dissolved in 250 ulotanny tatRTfor 30 min The resultant reaction mixture 

ethanolaminewasaddedandanowedtoreactatRTforSOmm. 

m TOl ^ B ^^25^ M T*1^^^«™ 0 ■ l^lW ' V)N^N,,, 

* Alkyl (e.g. methyl or ethyl) acethmdates react w,th a- and e Nn 2 gr 

am idinebeingsomewhathigherthanthatof-NH ! .Here,150 g 

5 ml of 0 2 M carbonate buffer (pH 8.7), and 77.25 mg of ethyl accumulate HC1 (cat. # 

A fter2hours 22 6 ul of ethanolamine was added and allowed to react at RT for 30 min. Th 

o t. a r i s Fine resin to a final concentration of 10 mg/ml. 
% (w/v) NaN 3 using Sephadex G-25 Fine resin 10 
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. . k fW„H87) 242 ul of formaldehyde (37.3 % solution; cat. G-5250; S.gma 

s:^-^«^--* , -- s33 - , '* ,M b T 

h Zde a, #15-615-9; Aldrich Chemical Company) dissolved m the same buffer. 
"I— 0,%(w / v)NaN 3 usi ng Sep h ad=xO-25Pine re s m toa fi na,concen tt t 1 onof.O 

mg/mh . ,. ,,,., 7 6 e ofBSAwasdissolvedatRTin960mlof0.2M 

High molecular weight product. 57.6 g ot B»A w*, 

u ff r„H 8 7) and 3 272 ml of glutaraldehyde (Grade I; 25 % aqueous solution, cat. 

resu Ha»tmixturewa S exchan g edinto50mMT ri sbuffer(pH8.0)contamm g 0, ,<w/v)NaN, 
• c«w« G-25 Fine resin to a final concentration of 10 mg/ml. 

J rmldeioniz edH J Oand0:2mlof5m g ofEDC(Produe.#22980;P,erceChem 1 calCompany) 
S heresuUantm^eissontcatedon.cefor^ec.dthenallowedtore.t 

cycles Inatypical procedure, the final pellet of MPs is suspended m 3.666 m, of 50 mMMES 
^'i6ta5m,mix W reofO,-,2 fflg an,i g e,specific antibody such as e. g . g oa, anti- 
, s de3antibody(Productcode»G^^^^ 

described above. Subsequently, 10 m, of 50 mM borate buffer (pH 8.5) conta,m„ g 5 mM 
30 Z^^^^^^^ 30 ^ 
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^ a „ described above. The remaining hydrophobic sites on MPs are then 
suspense is centnfuged as descnbedabo o /o (w/v) ofFS G in 50 mM borate 

m rVprf with either (i) FSG blocking solution composed of 0.1 Mw/v)oi*a 

« r 0/ / / ^ ftf TCfi 0 5 % (w/v) of Hammarsten casein, 0.5 /o (v/v) ot 

rt , at 25%(l/v)soHd S are combined wi«h 0.50 ». of the .spective labding anfbody at 

Aftercen.nfugationatW.OOOrpmforSmmu.es.thesup— ts asptrated. The pellet , 
^Lenuc.1 (..^««---*-— — 

■ ff dtoanXY-plottertable. A Streptavidin-BSA capmre band is dtspensed m a 2.0 mm 

Omg/nr.. The — is dispensed with at, IVEK Dispense dispense 
^^.erne.brane.sp.aeed.nioair.— 

7 ,0 minutes a« RT The control membrane blocking soluhon compnses of 0.2-0.35 /. (w/v) 
r^rLembranebloc^— s are chemical, mod lfi edBS A so^nsat.O 
- M described above. The membranes are men removed and blotted for 5 mmutes. The 

Processed capture membranes remain at less than 5.0 % RH until assembly. 


, „ c ^„f 7X100 mm cellulose acetate is then placed 
0.5 mm overlap. The sample zone pad composed of 7 X 100 mm 

next to the capture zone membrane with 0.5 mm overlap. 

A„ alternate Sample Treatment Buffer (STB) for we. assays is "Control" ten-fold 
llo / „ ( w/v)o f B S A,5%(v/v)ofTween-20andO, % («/v)ofNaN,To,est"a,.e m ,e 

T rorunlpeptide69-80),andlltlof.a b e.in g MPspreparedat0. 5 %(w/v,sohdv 

^^.mln.henremov.andtheintens.t.offne^ismeasuredwithaOretas 

intensity, which corresponds to increasing analyte concentrate. 

interference in the Troponin I lateral flow assay. The specimens were men analyzed by Behnng 
CLTropomnfKeferenceQu— e Assay and/or by Oade Stratus » Cardtac Troponm, 
5 pmorometricEnzymeAssay.andtheywerefoundtobenegativeforTroponm . 

Subsequently, an Opus Tnl calibrator (cat. #703-006; Behring Dtagnosttcs Inc. 
WestwociwasusedasanexogenoussourceofTroponimwhichwasaddedto theserum 

specimens. 
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Table 2 shows the effectiveness of different blocking reagents at eliminating false 
positives (FP) and microparticle aggregation caused by serum from Donor #1 . None of the 
blocking reagents tested eliminated false positives or microparticle aggregation. 
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Table 2. Effect of Different Blocks on False Positives (FP) and 
Microparticle Aggregation Caused by Serum from Donor #1 


Blocking Reagent 

Result 

Maleic BSA 

Aggregation 

FP 

Succinylated BSA 

Aggregation 

FP 

Diethylimidated BSA 

Aggregation 

FP 

Dimethylimidated BSA 

Aggregation 

FP 

Bovine IgG 

Aggregation 

FP 

PVA 

Aggregation 

FP 

Acetylated BSA 

Aggregation 

FP 


Table 3 shows the effectiveness of different sample treatment buffer (STB) components 
at eliminating false positives (FP) and microparticle aggregation (Agg) in serum from three 
donors and a Tnl serum calibrator. The results demonstrate that adding Heteroblock to the STB 
formulation eliminates FP and Agg in samples negative for Tnl. However, when these same 
samples are spiked with 14.7 ng/mL Tnl the microparticles badly aggregate, even m the presence 
ofHeteroblock. This aggregation is resolvedby the addition of urea to the STB + Heteroblock 
mixture. Thus a STB formulation which includes Heteroblock and urea solves the problem of 
false positives and microparticle aggregation. 

Table 3. Effect of Sample Treatment Buffer Upon False Positives (FP) 
and Microparticle Aggregation (Agg) 

With LBB System (cf. Example 1) 


Negative Sample 

STB 
STB+Goat IgG 
STB+Mouse IgG 
STB+Heteroblock 


Calibrator 

Donor #1 

Donor #2 

Donor #3 

FP? Agg? 

FP? 

Agg? 

FP? 

Agg? 

FP? 

Agg? 

no no 



yes 

little 



no no 

yes 

little 

little 

little 

no 

no 

no no 

little 

little 

little 

little 

no 

no 

no no 

no 

no 

no 

no 

no 

no 
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14.7 ng/mL Sample 

STB 


no 






STB+Goat IgG 


no 






STB+Mouse IgG 


no 






STB+Heteroblock 


no 


yes 


yes 

yes 

STB+Het+Urea 




no 





With AcBSA System 

(cf. Alternate STB of this example) 


Negative Sample 

Calibrator 

Donor #1 

Donor #2 

Donor #3 


FP? 

Agg? 

FP? 

Agg? 

FP? 

Agg? 

FP? Agg? 

STB+Heteroblock 

no 

no 

no 

no 

no 

no 

no no 

STB+Het+Urea 

no 

no 

no 

no 

no 

no 

no no 


14.7 ng/mL Sample 








STB+Heteroblock 


no 


yes 


yes 

yes 

STB+Het+Urea 


no 


no 


no 

no 


L 


Example 3 


To activate the labeling beads, one ml of 0.403 um Dark Blue latex particles at 10% (w/v) 
solids are combined with 1 ml of 0.5 M MES buffer (pH 6.0), 5.5 ml of deionized H 2 0, 2.3 ml of 
50mg of NHS per ml deionized H 2 0 and 0.2 ml of 5 mg of EDC in deionized H 2 0. The resultant 
mixture is sonicated on ice for 40 sec and then allowed to react on a shaker at RT for 30 min. The 
activated MPs are then centrifuged at 10°C at 10,000xg and washed three times with cold 50 mM 
MES buffer (pH 6.0) by resuspension and centrifugation cycles. In a typical procedure, the final 
pellet of MPs is suspended in 3.666 ml of 50 mM MES buffer (pH 6.0), a 5 ml mixture of 0.6-1.2 
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t anti Troponin I peptide 3 antibody (Product code 
mg ,tigen-speon,eantib„dy ^;^::;i, mg : fm „ US e lg O inth esa m e buff e li5 
^.U^BiosPaanc/FortronBtoStencel ^ buffer 8.5). The mixture 

i saUowedto»euba,eatRTfor2h r a„dt h enc^g ^ MtothepeiletjMPs 

- . oTfnr^Onun. and the suspeiiMun 10 
Theremaimnghydrophobtc sties onMPs are * ^^ationofOVMw/v) 
rog/rol )described above; the P eftet is .suspended to a fmai p 

s0,ids - embr anes „taoceUulosehavingaporesizeof>5um(Part 

ToprepareUaecapturezoneme— ■» ^^^^ 

, s^avid.n-BSAconpgate^.57^ „ is place<1 int0 a tray contairang the 

J , dispensing system. After atr drymg at 45 U u0 mg/ml for 20 minntes 

1 at 45°C for 5 minntes, and then plaeed at iess than 5.0 

% ^ — assaysforTropomnf, HX^ ^ , a23 x 1O 0mm strip of 

S afftxedcentraftyonanadhesiveop^ -* sorben ,. which is a,0 X fOO mm rectangie 

* ARCaremylarmadeadhestvewtihSM^ e one pad wi , h 0.5 mm overlap. 

Thesample^nepadeomposedofTXlOO 

capture .one membrane W ith0.5 mm j ° Ve ; aP ' ospital , Stockton, C A from patients 

TaWedsnmmarizesmejnstmentioneddata. 
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ASampleTreatmentBufrerCSTBJforW' assays ,s"Contror >0-fo,d concentrated 
STB for "wet" assays comprised of 0.5 M Tris buffer (pH 8.0) supplemented with 10 mg/ml of 

Lmate-STBswereprepared^O— • STB p.us 0, M Urea; (H) STB descnbed m (■) 

. ~ • rrr„r-r»t #T4924 Scnpps Laboratories), 1MJ 
0 f P urifiedrabbitskeletalmuscleTroponinC(TnC,eat.#14^4 i: , pp 

suppiementedwUhlOug/miofpurifled rabbi, sUeleta, muscle TropomnC and 150 mM Cad,, 
an d(v)STBdescribedin(iv)supplemen,edwi«h5%bov 1 neserum. 

ta W assays, 9-lOpl of speeirnen samp, is mixed seouentially in atestmbewttb 1^1 

Tlona c^and^lofiabelingMPspreparedatO^Mw^soHd, Subse^y, the w t 

corresponds to increasing analyte concentration. 

FigureUhowsatypicalMetrilcaTnl calibratton curve, using STB (n) mcludmg 

Heteroblock, urea and bovine serum. 

T ab 1 e4 S howsthere S uttsof33pa,ientsamp 1 estestedwi m *eMe mk aTmas S ay^the 

Heteroblock urea and bovine serum. The raw reflectance density for each sampie test stnp ts 
curveinFigurel.andtmscHnicaivalue.srecordedinmeMetrikaTnl^co.umn.rne 

assay is 0.928 with a slope of 0.95. 
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Table 4. Troponin I Patient Sample Results 


Patient 
Sample # 


Metrika 
GDU 


Metrika 
Tnl (ng/mL) 


Behring 
Tnl (ng/mL) 


46 

0.49 

23.8 

36.6 

47 

0.22 

0.0 

0.0 

48 

0.40 

11.5 

1 1.5 

49 

0.28 

2.4 

Q 8 

y.o 

50 

0.47 

21.2 

31.3 

51 

0.23 

0.0 

0.0 

52 

0.24 

0.9 

0.0 

53 

0.57 

42.2 

37.5 

54 . 

0.20 

0.0 

0.0 

55 

0.21 

0.0 

0.0 

56 

0.60 

50.5 

41.2 

57 

0.23 

0.0 

0.0 

59 

0.23 

0.0 

0.8 

60 

0.22 

0.0 

0.0 

61 

0.22 

0.0 

0.0 

62 

0.22 

0.0 

2.0 

63 

0.24 

1.0 

0.0 

64 

0.64 

61.2 

76.6 

65 

0.23 

0.8 

0.0 

66 

0.23 

0.0 

0.0 

67 

0.23 

0.8 

0.5 

68 

0.66 

68.0 

54.6 

69. 

0.22 

0.0 

0.5 

70 

0.21 

0.0 

0.0 

71 

0.24 

0.9 

0.9 
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72 

0 22 

0.0 

0.0 

73 

0.24 

0.9 

0.0 

74 

0.23 

0.0 

0.0 

75 

0.21 

0.0 

0.0 

76 

0.26 

1.5 

3.0 

77 

0.25 

1.3 

1.9 

78 

0.22 

0.0 

0.0 

79 

0.22 

0.0 

0.0 


Example 4 

To verify the effectiveness of the chemically modified BSA blocking solutions in 
conjunction with the appropriate selection of STB, the quantitative hCG assay was constructed in 
a lateral flow format. 

The sample receiving zone is prepared from Ahlstrom 1281 (Ahlstrom Filtration Inc., Mt. 
Holly Springs, PA) material. The material is saturated with a blood separating solution at 45 
uVcm 2 containing 2.5 mg/ml rabbit anti-human red blood cells (Code 209-4139; Rockland 
Immunochemicals, Gilbertsville, PA) antibody diluted in acetylated bovine serum albumin 
(AcBSA) or methylated BSA (mBSA) prepared at 10 mg/ml. The membrane is frozen at -70° C 
for at least one hour and then lyophilized in a Virtis Genesis (Virtis, Gardiner, NY) overnight. 
The treated sample receiving zone is cut into 7.0 X 7.0 mm squares and stored at less than 5.0 % 
relative humidity (RH) until assembly. 

The sample treatment zone is prepared from Ahlstrom 1281 material. The material is 
treated with a sample treatment buffer (STB) at 45 uVcm 2 . STB is composed of 0.5M Sodium 
Perchlorate in 50 mM Tris buffer, 2.0 mg/ml non-specific Mouse IgG (P/N 9902; Intergen 
Company, Milford, MA), and 1.67 mg/ml heterophil IgG block. The pad of Ahlstrom 1281 is 
frozen at -70° C for at least one hour. The Ahlstrom material is lyophilized in the Virtis Genesis 
overnight. The sample treatment zone is then cut into 3.5 X 3.0 mm rectangles and stored at less 
than 5.0 % RH until assembly. 
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To prepare the labeling beads, 0.50 ml of 0.36 um blue latex particles (P/N LC9786; 
Emerald Diagnostics Inc., Eugene, OR) a. 2.5 % solids is combined w,th 0.50 ml Monoclonal 
Anti-hCG (clone #5008; Oy Medix Biochemica Ab, Kauniainen, Finland) antibody in 25 mM 
Tris buffer at 1 .0 mg/ml. The solution is allowed to react passively on an orbital rotator at room 
temperature (RT) overnight. After centrifugation at 10000 rpm for 5 minutes, the supernatant is 
aspirated. The pellet is resuspended manually with highly polymerized bovine serum albunun 
(polyBSA) (P/N 99-012-5; Bayer Corporation, Kankakee, IL) solution (10 mg/ml). The particles 
are allowed to block for one hour at RT on an orbital rotator. After centrifugation at 10,000 rpm 
for 5 minutes, the supernatant is aspirated. The pellet is resuspended manually with polyBSA 
solution (10 mg/ml). The particles are allowed to block for one hour at RT on an orbital rotator. 
After centrifugation at 10,000 rpm for 5 minutes, the supernatant is aspirated. The pellet >s 
resuspended manually with acetylated or methylated BSA solution (10 mg/ml) to a final particle 
concentration of 1 .0 % solids. 

To prepare the labeling zone solution, the labeling beads are diluted to a concentration of 
0.1 % solids in 10 mg/ml AcBSA or mBSA, prepared in 50 mM Tris buffer, pH 8.0, with 0.1% 
(w/v) NaN 3 Sucrose in 50 mM Tris buffer is added to a final concentration of 2.0 %. The 
resultant mixture is sfirred and dispensed onto Whatman F075-14 (Whatman, Inc., Fairfield, NJ) 
material at 60 uW. The material is frozen at -70° C for at least one hour. Membranes are 
lyophilized in Virtis Genesis overnight. The label containing pads are cut into 3.5 X 3.0 mm 
rectangles and stored at less than 5.0 % RH until assembly. 

To prepare the capture zone membrane, nitrocellulose having a pore size of 8-12 um 
(Schleicher and Schuell) is affixed to an XY-plotter table. An hCG capture band is dispensed in a 
2 0 mm zone at the distal end of the nitrocellulose membrane using Monoclonal Anti-hCG 
antibody (Clone MC097; Scripps Laboratories, San Diego, CA) at 1 .0 mg/ml. The solution is 
dispensed with an IVEK Digispense dispensing system. After air drymg at 45°C, the membrane 
isplacedmtoatraycon^^ 

RT. The membrane is removed and blotted for 5 minutes. The membrane is air dried at 45°C for 
5 minutes, and then placed at less than 5.0% RH overnight. Processed capture membranes remain 
at less than 5.0% RH until assembly. 
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A 3.0 X 7.0 mm strip of the capture zone membrane is affixed centrally on an adhesive 
opaque strip. The opaque backing is a 350 X 23 mm strip of ARCare mylar made adhesive with 
3M9502. 

The pad containing visible label is affixed next to the capture zone pad with 0.5 mm 
5 overlap. The sample treatment zone pad is then placed next to the label containing pad with 0.5 
mm overlap. 

The device is provided with an absorbent, which is a 3.5 X 3.0 mm rectangle of Whatman 
3 1ET (Whatman! Inc.) membrane. It is placed distal to the capture membrane with 0.5 mm 
overlap. 

1 o The resultant test strip on the opaque backing is then placed membrane side down in the 

MPl unit such that the sample treatment pad is overlapped by the sample receiving pad by 1.0 
mm. The strip is aligned such that the label capturing zones on the capture membrane are visible 

0 through the optical aperture of the device. Finally, the top cover is placed together with the 
S bottom casing such that the sample well is aligned over the sample receiving pad. 

| Biological samples including whole blood, plasma, serum, and urine were collected from 

1 healthy, asymptomatic donors. The specimens were analyzed on Dade Stratus® to determine 
J endogenous hCG levels. Analyte was spiked into the specimens at varying concentrations and 
L levels were confirmed on the Reference Quantitative Assay. Quantitative hCG values were 

assigned and the specimens were assayed as follows: 
S The device is placed flat on the bench top and 75 ul of sample is applied to the sample 

% receiving zone. The liquid is allowed to flow through the four zones of the assay strip and collect 
in the absorbent pad. If hCG is present in the sample at least 25 mlU/mL, a blue band in the 
capture region will appear. The intensity of the band is measured with a Gretag reflectance 
densitometer. Increasing values from the Gretag indicate increasing color intensity. 

2 5 The performance of mBSA compared to AcBSA as a blocking reagent in the hCG assay 

system is shown in Figure 3. The mBSA block gives much better curve separation than the 
AcBSA block. 

Table 5 shows the assay results of 19 different male and female donors that are negative 
for hCG. None of the samples gave a false positive. 
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Table 5. Screening of hCG Negative Serum Samples 



hCGbythe Dade assay. All 14 samples also test pos.Uve by the Metnka assay. 

Table 6. Screening of hCG Positive Serum Samples 
Miirika" 
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# 




Donor # 

mlU/mL 

Positive? 

mlU/mL 

Positive? 

2 

4867 

Yes 

2965 

Yes 

5 

5911 

Yes 

3011 

Yes 

6 

1280 

Yes 

1699 

Yes 

9 

6387 

Yes 

4905 

Yes 

52 

7009 

Yes 

6113 

Yes 

64 

7500 

Yes 

6646 

Yes 

96 

346 

Yes 

689 

Yes 

82 

4333 

Yes 

4051 

Yes 

87 

4867 

Yes 

2740 

Yes 

83 

382 

Yes 

220 

Yes 

19 

127 

Yes 

70 

Yes 

97 

155 

Yes 

86 

Yes 

91 

461 

Yes 

196 

Yes 

24 

491 

Yes 

274 

Yes 


Example 5 


Alternate methods for preparation of .he streptavidin capture zone for Troponin I assays 
were tested, utilizing application of biotinylated BSA to nitrocellulose followed by streptavidin 

biotinylated BSA is prepared as Mows. BSA is dissolved at 6 mg/ml in 1 ml of 0.1 M 

bi otin;produc«#21335;Pierce Chemical Company) dissolved at 35 mg/ml of anhydrous DMF ,s 
added with stirring at RT. After 

0.1 % (w/v)NaN 3 using PD-10 columns (code # 17-0851-01; Pharmacia Biotech AB, Uppsala, 

Sweden). , 

mthefirstproccss^feredtoasProcessAinFig^belowXnttrocellulosehavmgapore 

size of >5 urn (Schleicher and Schuell) is affixed to an XY table. A biotinylated BSA capture 
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^^ % *^^^T^»~*~~ res 

^■n."-*""" f glared BS A bB nes are « dn 

^L.***-**" vedand^edfo.5—-; ^.CA) 

,cor for 15 minutes, vas& d aga in mto teS at Rl- 

f . „ { > 5 om(ScM«Wandb ^ end of Digis(1 ense 

mg/^ n pdisp ensmg ^ tainl ng 0.1 at 

To**"**** , . of0 .5M rebuff" (J* 16 > ^0-™ 

i «f SOmg of ^ p . 0 fot 40 sec and tneu 

m mr6is sonicatedonicefoi4 ^ 

30 tesultantmixtureis 2l 


■« a«}(?C at 10 OOOxg and washed three times with 

f n 1 2 me antigen-specific antibody such as e.g. goal an 
n«eof0.6-..2.n «» P BiosPaciMortton B i oScience ta e.)and2.5n lg of m ouse 

IgG in the same buffer is . ^ then cen trifuged as 

ethanolam.ne,s added to the pell The remaining hydrophobic sites on MPs are then 

1 ARCaremylarmadeadhes 1 vew 1 «h3M9502.Th p Q5 „„„ overlap . 

J ^ n y 1 00 mm cellulose acetate it. men f 

X The sample zone pad composed of 7 X 100 mm 

■» Serum samples were drawn h k v Behring Opus Plus Troponin I Reference 

3 QuantitativeAssayand/orbyDadeStra mn 1+c complex (cat. 

# T5124; Scnpps Laboratories^ woo 

to the serum specimens. nmnrise d of 0 5 M Tris buffer (pH 8.0) 

supplemented with !0 mg/ml of acetylatedBSA, 03 0.6 g fNaNj>0 .5M 
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peptide 69-80 antibody (Code # 9099A, HTI Bio-Products, Inc.) and 1 jil of labeling MPs 
prepared at 0.5 % (w/v) solids. Subsequently, the "wet" assay strip assembled as just described 
is placed into the tube, allowed to develop for 10 min, then removed and the intensity of the band 
is measured with a Gretag reflectance densitometer. Increasing values from the Gretag 
instrument indicate increasing color intensity, which corresponds to increasing analyte 
concentration. 

Figure 4 shows that Process A is superior to Process B. 
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